The authors studied the clinical features and outcome at 6 months in 191 patients with subarachnoid hemorrhage (SAH) from ruptured aneurysms. Aneurysm repair (AR) was undertaken in 123 cases (64.4%). In the non-AR group (n = 68), 48.5% of the patients were 70 years of age or older, com pared with 12.2% in the AR group. The duration from onset to admission was less than 3 hours in 48 non-AR cases (70.6%) and in 42 AR cases (34.1 %). Among non-AR patients, 63.2% were Hunt and Hess grade IV or V, whereas the figure for AR patients was only 14.7%. By 6 months after SAH, 94.1% of non-AR patients had died, and the remainder were vegetative or severely disabled. In con trast, only 15.4% in the AR group died, and over 50% showed good recovery. The large majority of non-AR patients were treated conservatively because they were judged to be poor surgical risks and, among these patients, nearly one half were elderly. In the 10 elderly patients considered good surgical candidates, vasospasm was the most common reason (70%) for not performing AR.
Introduction
Most patients with aneurysmal subarachnoid hemor rhage (SAH) are now referred to neurosurgical clinics during the acute stage. Aneurysm repair (AR), rather than conservative treatment, is generally ac cepted as the treatment of choice. However, still many SAH patients admitted to community hospi tals do not undergo AR because of certain clinical problems.
In this study, performed in a community hospital, we compared the clinical features and outcome in SAH patients treated conservatively and those who underwent AR. We also analyzed the reasons why AR was not performed.
Patients and Methods
206 SAH patients with probable aneurysmal rupture were admitted to our department from January, 1981, through October, 1988 . In all cases, computed tomography (CT) verified SAH. Fifteen patients were excluded from the study nine in whom the origin of the SAH could not be ascertained, three who were transferred to another hospital at their families' request, and three whose charts contained insufficient clinical data. Among the remaining 191 patients, 123 (64.4%) underwent AR and 68 (35.6%) received conservative managements.
The non-AR patients were divided into 2 groups: Group A com prised 60 patients admitted less than 72 hours after onset of SAH and Group B, eight who were admitted more than 72 hours after onset.
Their clinical status on admission was graded ac cording to the scale of Hunt and Hess,6) without supplementary items, and the outcome at 6 months after onset was assessed according to the Glasgow Outcome Scale (GOS).3 '8 Prior to July of 1983, our policy was to postpone direct repair of ruptured aneurysms until 2 weeks after the onset of SAH. Since July of 1983, however, in accordance with the revised policy of early opera tion for aneurysms arising in the anterior portion of the circle of Willis, most patients less than 70 years of age with preoperative clinical grades of 1-111 were operated on during the acute stage. In those with grade IV or V, surgery was contingent upon the presence or absence of an associated intracerebral hematoma, other neuroradiological findings, and general clinical status. The data were analyzed by the chi-square test.
Results
I. Sex and age There were 41 males and 82 females in the AR group and 23 males and 45 females in the non-AR group. There was no significant difference in sex distribution (Table 1 and Fig. 1 ). The mean ages were 53.0 years (range, 27-79) and 64.2 years (range, 31-83) in the AR and non-AR groups, respectively. A significantly higher proportion of non-AR patients (48.5%) than of AR patients (12.2%) were 70 or more years of age (p < 0.005).
II. Time of admission
Sixty patients (88.2%) in the non-AR group and 92 (74.8%) in the AR group were hospitalized within 72 hours of SAH onset. While this difference was not significant, there was a significant difference in terms of admission within 3 hours of onset (AR group, 34.1%; non-AR group, 70.6%) (p < 0.005). These data are also shown in Table 1 . IV. Site of aneurysm Table 3 gives the sites of the ruptured aneu rysms. They were identified by angiography in 40 cases (58.8%) in the non-AR group. In the remaining 28 non-AR patients, angiography was not indicated. Table 4 lists the outcomes at 6 months after onset of SAH. Over one half of the AR group showed good recovery. Nineteen patients each were moder ately disabled or died, and a total of 19 were severely disabled or vegetative. In the non-AR group, the outcomes were considerably less favorable. The best result was severe disability, seen in one case, and three patients were vegetative. Nearly all of these patients -94.1% died. The difference in outcome between the AR and non-AR groups was significant (p < 0.005). VI. Contraindications to aneurysm repair In Group A (60 patients hospitalized within 72 hours of SAH onset), 47 (78.3%) were with grade IV or V in the acute stage and showed no improvement thereafter. They were never considered candidates for AR, regardless of whether or not they developed rebleeding (RB) or vasospasm (VS). Five of these 47 patients were with grade III or better on admission but rapidly deteriorated due to RB. Twelve patients were with grades I-III on admission, and one was upgraded within 48 hours from grade IV to grade II. Surgery was attempted in the acute stage in two of these 13 cases, but AR was precluded by intra operative rebleeding and, thereafter, by their un favorable clinical courses. In the remaining 11 grades I-III patients, acute-stage AR was felt to be contra indicated for the following reasons: eight patients were 70 years of age or older; two were treated before July of 1983, when departmental policy was to delay surgery regardless of the patient's age; and in one case the aneurysm was in the vertebral artery posterior inferior cerebellar artery junction. AR was not performed later in these 11 patients because four developed VS, four had RB, one had both VS and RB, one developed systemic complications, and one developed hydrocephalus. Table 5 gives this informa tion.
V. Clinical outcome
The eight patients admitted more than 72 hours after onset (Group B) were all classified as grade I, II, or III, but were subject to the delayed-surgery policy in effect prior to July, 1983. Later AR was contraindicated by VS (6 cases) and RB (2) ( Table 6 ). 
Discussion
Our facility is one of two community hospitals, serving about 400,000 people, that are designated for primary care and emergency neurosurgical care in the northwestern part of Aichi Prefecture. Pa tients with all kinds of disorders are admitted, at any time, to our hospital. All those with verified or suspected SAH are admitted irrespective of age or condition. Therefore, there was no patient selection in this study.
The high percentage of elderly and poor-risk SAH patients in the clinical material of such a community hospital is noteworthy. The reported incidence of aneurysmal SAH in the elderly, which often represents university hospital data or results of large, cooperative studies, is low, constituting 2.4-8.5% of all aneurysmal SAH cases .2,4,1,12,16) However, recent reports from some community hospitals in Japan show incidence ranges of 16.6-20.1%.7,9,15.21) In this study as well, the incidence was very high, at 25.1 %, especially among females. As shown in Fig. 1 , the peak incidence of SAH was in individuals in the eighth decade. The percentage of poor-risk patients, including those of grade IV or V on admission, was 31.9% in this series, which is almost equal to that reported in other recent, large series. 7,15,"-'9,21) A high incidence of both elderly and poor-risk SAH patients appears to be characteristic of community hospitals.
There have been few reports concerning SAH due to rupture of an intracranial aneurysm in which AR was not performed. 14) The most compelling reason for withholding AR during the acute stage is poor clinical status. In this series, this was the situation in 78.3% of the non-AR patients admitted within 72 hours of SAH onset. Their clinical condition never improved, regardless of the presence or absence of VS or RB, and there was no opportunity for AR. It is important to note that 48.9% of these patients were 70 years of age or older. Unfortunately, at present we have no general recommendations for treating these poor-risk, elderly patients. However, for poor-risk patients under 70 years of age, AR will be more frequently undertaken. In such cases, good results would be expected if a sufficient vol ume of the subarachnoid clot is evacuated at the time of clipping,",") perioperative management includes the use of a barbiturate,"') and intrathecal irrigation is implemented.221
During the interval between onset and AR, VS is the most serious problem in elderly patients who are otherwise good surgical candidates (grades 1-111). VS is a contraindication to AR in 70% of such patients (Tables 5 and 6 ). RB, however, is considered to preclude AR in only 20% of low-risk elderly pa tients. In recent years, some authors ' 1,13,16,20) have stressed early AR for elderly patients at low risk, in order to prevent RB and successfully control VS and other postoperative complications. We are consider ing adopting a similarly aggressive approach to treating elderly patients at low risk.
In this series, 64.4% of 191 patients underwent AR. Comparing our surgical rate with those of other institutions would not be very meaningful, as ope rative policies vary among institutions. The salient finding of this study is that the outcome is dismal in cases in which the ruptured aneurysm is not repair ed. The extremely high mortality rate among non AR patients in this study underscores the necessity for reducing the surgical risk in elderly patients and those whose clinical status is precarious.
Even in the event of improved perioperative management, there will be many SAH patients with ruptured intracranial aneurysms who will be unable to tolerate AR in a community hospital in Japan. Most of these patients will be poor operative risks, not only during the acute stage but also later in the course of their illness, and nearly one half of this poor-risk group will be elderly patients.
